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Introduction
With much attention currently being placed on convergence criteria and preparedness of the aspiring member states of embryonic African Monetary zones, candidate countries of the West African Monetary Zone(WAMZ) have twice postponed the take -off for the single currency. Bank experts in the up-coming East African Monetary Zone(EAMZ) fear that plans for a common currency in 2012 may be too ambitious as central banks in the five countries are given little time to prepare for the monetary union. These could be the result of the European Monetary Union(EMU) crisis that has sent a strong signal to other common currency regions on the goal of real and monetary policy convergence. A paramount lesson of the EMU crisis is that serious disequilibria results from regional arrangements not designed to be robust to a variety of shocks (Willet, 2010; Willett & Srisorn, 2011) . In designing the EMU, institutions' almost exclusive concern was placed on mitigating crises caused by financial sectors. The official stance of the German government today appears to remain that failure of these safeguards is the predominant cause of the crisis. A position which can be reasonably argued for Greece, although its loss of competiveness has also been a major factor.
Borrowing from AON(2012) , today some experts asserts that knowledge is lacking in several central banks in the EAMZ to implement reforms needed for a single currency region.
In a recent meeting, bankers agreed on the need for capacity-building in economic forecasting and modeling among staff in order for them to be ready for the upcoming monetary union. A report evaluating the capacities of each of the central banks found there were great needs for training programs, especially in key modeling and forecasting methods as participants noted great gaps in their usage. In an opening statement, Claver Gatete, Deputy Governor of the Rwanda National Bank made it clear that the importance of economic modeling and forecasting could not be underestimated 2 . In order to ensure timely and effective 2 He stressed these were key instruments in monetary policy formulation as well as a way of providing the central bank with clear and efficient ways to assess trends and developments in domestic and external implementation of the road map to a single currency in the WAMZ, the Convergence Council has urged members states to pursue appropriate monetary and fiscal policies as well as rigorous implementation of the structural and institutional policies under the ECOWAS Multilateral Surveillance Mechanism, in order to achieve convergence and a durable monetary union on a sustainable basis. Three issues result from these stylized facts: (1) the need for monetary policy convergence; (2) the imperative of bankers to understand modeling and forecasting methods in monetary policy transmission and; (3) the requirement of common structural and institutional characteristics among members.
In this paper we examine the three issues by assessing real and monetary policy convergence in the WAM and EAM zones. This work contributes to the current debate on single currency unions by dissecting elements of macroeconomic and monetary policies into financial intermediary dynamics(of depth, efficiency, activity and size), inflation and economic performance. In so doing, it provides an in depth picture of the state of convergence, the speed of convergence and the time required to achieved full convergence in real and monetary policies. The rest of the paper is structured in the following manner.
Section 2 examines existing literature. Data and methodology are respectively presented and discussed in Section 3. Empirical analysis, discussion and policy implications are covered in Section 4. We conclude with Section 5.
Existing Literature

Motivations for convergence in the run-up to a monetary zone
Putting aside the premise of the EMU crisis highlighted above, the absence of studies that focus on financial convergence in the African continent constitute a concrete motivation for this paper. Though a number of studies have focused on financial market convergence economies. "It is useful in monitoring where the economy stands and how to make short and long-term projections in order to determine what monetary policy to follow. There is a need for a central bank to have a clear understanding of its monetary transmission mechanisms"Gatete (AON,2012). worldwide, the emphasis has often been on developed and the emerging economies of Latin America and Asia. Borrowing from Alagidede(2008) , such neglect is not unexpected as With very few exceptions(South Africa), African countries are yet to rise as emerging economic powers. This might partly elucidate the relative lack of academic research on financial convergence in the continent. Nay, in recent years Africa has witnessed significant economic and financial developments; which has led to growing initiatives on common currency unions.
Single currency unions are expected to provide gains in growth by favoring a breeding atmosphere for competition and efficiency in the banking sector. These gains result from price reductions in financial services which provide direct gains to customers and indirect benefits through reduction of lending rates that favor investment (Weill, 2009 ). Financial convergence is crucial in assessing the outcome of deregulation policies aimed at ameliorating the performance and efficiency of the financial intermediary sector (Casu & Girardone, 2010) .
Financial theory considers integrated markets to be relatively more efficient than divergent ones. Thus an integrated financial intermediary market within a monetary zone improves cross-border flow of funds, stimulates trading volume which in-turn improves liquidity.
Integrated banking markets provide investors with the opportunity of efficiently allocating capital to economic operators (Chen et al., 2002) . The ensuing effect is lower cost of capital for firms and lower transaction cost for investors (Kim et al., 2005) . Therefore when banks are integrated within a single currency area, there are positive rewards to financial stability as it diminishes the probability of asymmetric shocks (Umutlu et al., 2010) . Financial stability inturn could attenuate the risk of cross-border financial contagion (Beine et al.,2010) and augment the capacity of economies to absorb shocks (Yu et al., 2010) .
The need for convergence in the banking sector within the WAM and EAM zones draws on the tenets of arbitrage and hypothesis proffered by the portfolio theory. Dynamics of financial intermediation converge to mirror the level of arbitrage activity. When they converge, it implies a common momentum such as arbitrage activity is bringing the markets together. This will reduce the potential for making above normal profits through international diversification (Von Furstenberg & Jeon, 1989 ). In the same spirit, if deterrents or potential barriers generating country risks and exchange rate premiums are absent, the consequence is similar yields for financial assets of similar risk and liquidity regardless of locality and nationality (Von Furstenberg & Jeon, 1989) . Hence the motivations for convergence in banking markets has premises on the literature of financial intermediary sector interdependence and portfolio diversification (Grubel, 1968; Levy & Sarnat, 1970) . A great chunk of these papers have considered short-term links of stock markets and found the presence of short-spell co-movements. Results which have been extended to long-run financial market co-movements (Bessler & Yang, 2003) .
As we have seen, the financial system exerts a significant influence on modern economic literature debates (Scholtens & Naaborg, 2005) . On a first note, the monetary policy transmission mechanism's effectiveness is contingent on the financial system (Bondt,2000) .
Secondly, it is believed to affect channels through which finance is tied to economic growth (Allen & Gale, 2000) . Therefore, the financial system interacts with the economy by producing information ex-ante about possible investments, monitoring of investments, allocation of capital, facilitation of trade, diversification and management of risks, mobilization and pooling of savings as well as easing of goods and services (Levine, 2004) .
The above paragraph is important in the context of this paper because it points to how and why assessing dynamics within a financial system could elucidate the three issues we highlighted above that resulted from stylized facts. Plainly put, investigating convergence in financial intermediary dynamics of depth, efficiency, activity and size within a financial system on the one hand and calculating their corresponding speeds of convergence and time required for full(100%) convergence on the other hand, addresses quite a number important policy issues in the present debate over timing and monetary convergence of upcoming African single currency zones. To complement monetary policies, this paper also examines real policy convergence in terms of macroeconomic performance(GDP growth) and per capita income growth.
Literature on the WAM and EAM zones
Literature pertaining to the WAM and EAM zones could be classified into two main strands. While the first is dedicated to the later region, the second is focused on the former region.
To the best of our knowledge only two empirical papers have been dedicated to the EAMZ. Mkenda(2001) employ a Generalized Purchasing Power Parity(GPPP) model to analyze the suitability of the EAC(East African Community) for a single currency union. The results which indicate that the real exchange rates between the EAC countries are cointegrated during the period 1980-98, suggest that the EAMZ is an optimal currency area. However as pointed-out by Buigut & Valev(2005) , the limitation of this approach is that movements in macroeconomic variables reflect the combined effects of shocks and responses (Angeloni & Dedola, 1999) . Hence this methodology does not distinguish errors from responses. Buigut & Valev(2005) empirically assess the suitability of the East African countries for a regional monetary union by testing for symmetry of the underlying structural shocks. Results suggest that supply and demand shocks are generally asymmetric, which does not support the forming of a single currency union. Buigut & Valev(2005) further stress that the speed and magnitude of adjustment to shocks is similar across the countries. Thus, further integration of the economies could lead to more favorable conditions for a monetary union.
Some studies have also focused on analyzing the feasibility of forming a monetary union in the Economic Community of West African States(ECOWAS). Thus in the second strand, Celasun & Justiniano(2005) have used a dynamic factor analysis to examine the synchronization of output fluctuations among member countries. Their results indicate that small countries within ECOWAS experience relatively more synchronized output variations.
Hence, they suggest that monetary unification among subsets of countries is preferable over wider monetary integration. Debrun et al. (2005) investigate the potential for monetary integration in the ECOWAS using a model of monetary and fiscal policy interactions. Their findings suggest that the proposed monetary union is desirable for most non-West African Economic and Monetary Union(WAEMU) countries but not for the exiting WAEMU member states. Tsangarides & Qureshi (2008) in applying hard and soft clustering algorithms to a set of variables suggested by the convergence criteria and the theory of optimal currency areas, examine the suitability of countries in the West African region to form the proposed monetary union(WAMZ). Findings reveals considerable dissimilarities in the economic characteristics of member countries. Much recently, Alagidede et al.(2011) have examined the inflation dynamics and common trends in the real domestic product in candidate countries of the embryonic WAMZ. Using fractional integration and cointegration method, they establish significant heterogeneity among the countries.
With much attention currently being placed on convergence criteria and preparedness of the aspiring member states, this paper is inspired by the premise of the EMU crisis. Thus we assess if candidate countries of potential African monetary zones have similar fundamental and structural characteristics for real and monetary policy convergence.
Data and Methodology
Data
We examine a sample of 4 West and 5 East African countries with data from African (Appendix3) are in the appendices. The choice of variables is premised on two facts: (1) real economic sector policies are designed to achieve macroeconomic performance through growth in GDP at national and per capita income levels; (2) monetary policies are designed to keep inflation in check and improve financial intermediary dynamics of depth(money supply and liquid liabilities), efficiency(at banking and financial levels), activity(from banking and financial perspectives) and size. For organizational reasons, selected variables are classified into the following strands.
Financial variables a) Financial depth
Lining on recent finance literature (Asongu, 2011abcd) and the FDSD, we measure financial depth both from overall-economic and financial system perspectives with indicators of broad money supply (M2/GDP) and financial system deposits (Fdgdp) respectively.
Whereas the former denotes the monetary base plus demand, saving and time deposits the later represents liquid liabilities. The premise for distinguishing these aspects of financial depth is the fact that we are dealing exclusively with developing countries, where-in a significant chunk of the monetary base does not transit through the banking sector (Asongu, 2011e) . Both measures are in GDP ratios(see Appendix 3) and can robustly cross-check one another as either account for over 98% of variability in the other(see Appendix 2).
b) Financial efficiency
In the context of this paper, financial intermediation efficiency neither refers to the production efficiency of decision making units nor to the profitability-oriented concept in the banking industry. What we aim at eliciting is the ability of banks to effectively meet their fundamental role of transforming mobilized deposits into credit for economic operators.
Thus, we employ proxies for banking-system-efficiency and financial-system-efficiency (respectively 'bank credit on bank deposits: Bcbd' and 'financial system credit on financial system deposits: Fcfd'). Like with financial depth, these 2 intermediation efficiency proxies can cross-check each other as either reflects more than 92% of variability in the other (see Appendix 2).
c) Financial size
Lining on the FDSD we measure financial intermediary size as the ratio of "deposit bank assets" to the "total assets" (deposit bank assets on central bank assets plus deposit bank assets: Dbacba).
d) Financial activity
The concept of financial intermediary activity highlighted here is the ability of banks to grant credit to economic operators. In order to ensure robustness we proxy for both banking intermediary activity and financial intermediary activity with "private domestic credit by deposit banks: Pcrb" and "private credit by domestic banks and other financial institutions:
Pcrbof" respectively. The later measure cross-checks the former as it represents more than 95% of variability in the former (see Appendix 2).
Other variables
Borrowing from the convergence literature we also measure the outcome of monetary policy with inflation (Bruno et al.,2011) . Macro economic performance is accounted for at macro and micro levels with GDP and GDP per capita growth rates respectively. In accordance with past studies, we control for control for openness, public investment and population growth in the regressions (Pritchett, 1997; Bruno et al.,2011; Narayan et al., 2011) .
In the literature on convergence of per capita incomes and the root of the convergence theory, an important clue is that per capita incomes of countries identical in structural characteristics such as preferences in technologies, rate of population growth and government policies have the tendency to converge to one another if the countries share similar fundamental characteristics(Prichett, 1997). In the current paper, these fundamental conditions are monetary and real policies. Hence we proxy for preferences in technology, population growth and government policy with openness(trade), population growth rate and public investment respectively.
Methodology
As underlined by Fung(2009; 3) the two equations below are the standard approaches in the literature for investigating conditional convergence if t i W , is taken as strictly exogenous. 
Even with this individual fixed effect elimination, modelling by Ordinary Least Square(OLS) is still biased because there remains a correlation between the lagged endogenous independent variable and the disturbance term. Arellano & Bond(1991) As emphasized by Islam (1995; 14) , annual time spans are too short to be appropriate for studying convergence, as short-term errors may loom substantially in such brief time spans. Therefore owing to our data span of 28 years, we borrow from Narayan et al.(2011) in using a 2 year non-overlapping interval such that we have fourteen time intervals: 1980-1981; 1982-1983 and so on. Thus, by implication in the analysis, the autoregressive order τ is set to 2. For robustness purposes we set τ set to 3 and then to 4 in a bid for consistency of results.
We also assess the implied rate of convergence by computing (σ/2) which by virtue of Eqs. (1) and (2) is the equivalent of the Narayan et al.(2011) computation with (1+β)/2. Thus the paper divides the estimated coefficient of the lagged differenced endogenous variable by 2 because we have used a two year non overlapping span in a bid to absorb short term disturbances. When the absolute value of the estimated autoregressive coefficient is greater than zero but less than one( 1 0    ), we confirm the alternative hypothesis of convergence. A detail interpretation suggests, past differences have less proportionate impact on future differences, denoting the variation on the left hand side of Eq. (3) is diminishing overtime as the country is converging to a stable state.
Empirical analysis
This section probes into three main issues: (1) assessment of the presence of convergence ;
(2) determination of the speed of convergence and;
(3) computation of the time needed for full(100%) convergence. Table 1 presents a summary of overall findings and addresses the first two concerns, while Table 2 and Table 3 is the stance that the instruments collectively are strictly exogenous(do not suffer from endogeneity), which is needed for the validity of the GMM estimates. We also report the Wald statistics for the collective significance of estimated coefficients.
The Sargan, autocorrelation and Wald tests statistics with corresponding p-values for each of the panels are reported in the tables. The Sargan test statistics often appear with a pvalue greater than 0.10, hence its null hypothesis is not rejected for the majority of models.
Only results for the AR(2) test are reported because as opposed to the AR(1), it detects autocorrelation in levels. For all estimated models we are unable to reject the AR (2) null hypothesis of no autocorrelation. There is therefore robust evidence that all the models are free from autocorrelation.
Summary of results
In Table 1 , we provide a synthesis of results. This summary is premised on details presented in Tables 2-3. We report the state of convergence and corresponding speeds, respectively denoted in terms of AC(Absolute Convergence), CC(Conditional Convergence), SAC(Speed of Absolute Convergence) and SCC(Speed of Conditional Convergence). We notice that for the two panels, with regard to all real and monetary policy dynamics, only banking system efficiency within the EAMZ reflects AC. 
Financial Efficiency Banking System Efficiency Financial System Efficiency
AC CC SAC SCC AC CC SAC SCC WAMZ No No --- --- No No --- --- EAMZ Yes(1%) No 28.90% --- No No --- ---
Financial Activity
Banking System Activity Financial System Activity
Financial Size and Inflation
Financial Size Inflation(CPI) Wald statistics is also significant. This was not unexpected since only one endogenous variable is employed in the absolute convergence regressions: implying by definition the statistics pertaining to the estimated coefficient is the same as the Wald statistics. We notice significant evidence of convergence only for the EAMZ in banking system efficiency. The speed of this AC is 28.90% per annum(p.a) and the time required to achieve full(100%) convergence is 6.92 years(yrs). 
Results of absolute convergence
Results of conditional convergence
Pop. Growth --- --- --- --- --- --- --- --- --- --- Pub. Investment --- -0.016 --- -0.021 --- -0.007 --- 0.003 --- -0.(0.750) Pop. Growth --- --- --- --- --- --- --- --- --- --- Pub. Investment --- -0.016 --- -0.008 --- 0.108** --- --- --- 0.
Robustness checks
In a bid to assess the validity of our results we perform three types of robustness tests:
(1)firstly, for every regression(whether in AC or CC terms) we use the conditioning information set singly and in pairs;
(2) secondly, we set τ to 3 and replicate the same analysis in tables 2 and 3; (3) lastly, we set τ to 4 and still replicate the analysis. In so doing we find results not significantly different from those in Tables 2-3 .
Setting τ to 3
When τ is set to 3 we notice no significantly different results from those in tables 2 and 3. There is still evidence of AC in banking system efficiency within the EAMZ at a speed of 14.23% per annum and time required to achieve a complete convergence of 21.08 years.
No significant results are noticed for the WAMZ. We replicate the analysis with different pairs of the conditioning information set to further assess the robustness of the findings.
Setting τ to 4
With τ set to 4, the following new findings emerge. For the WAMZ there is evidence of AC in real sector policies; with the speeds (time) of(for full) convergence in GDP and GDP per capita growths respectively: 12.57% p.a (31.82yrs) and 11.82% p.a (33.84yrs). The analysis is replicated with different pairs of the conditioning information set.
With regard to the EAMZ we find significant results only for financial depth. With respect to the money supply dimension, convergence is at 22.25% p.a with a full converge period of 17.97yrs. The liquid liability dimension of financial depth has a convergence rate( full convergence period) of 21.45% p.a(18.64yrs). This EAMZ analysis is also replicated with different pairs of the conditioning information set.
Overall, even after all available combinations of τ(3 & 4) and alternating macro economic variables, results are not substantially different from those summarized in Table 1 and detailed in Tables 2-3 .
Discussion and policy implications
Before diving into the discussion of the results, it is imperative at the outset to grasp the economic intuition and circumstances motivating absolute and conditional convergence in real and monetary policies within the WAMZ and EAMZ. The European Monetary Union (EMU) crisis has sent a strong signal to other common currency regions on the imperatives of real and monetary convergence. An important lesson of the EMU crisis is that serious disequilibria result from regional monetary arrangements not designed to be robust to a variety of shocks (Willet, 2010; Willett & Srisorn, 2011) . In fashioning the euro zone, institutions' almost exclusive concern was placed on limiting crises caused by financial sectors. The official position of the German government today appears to maintain that failure of these safeguards is the principal cause of the crisis.
Member countries of the potential WAMZ have twice postponed the take -off for the single currency. Banking experts in the up-coming EAMZ fear that plans for a common currency in 2012 may be too ambitious as central banks in the five countries are given little time to prepare for the monetary union. In a recent meeting among EAMZ central bank officials, experts have asserted the lack of knowledge in modeling and forecasting monetary policies as well as implementing reforms needed for a single currency union. In another recent meeting among elements of the WAMZ Convergence Council, questions have been raised over the achievement of monetary policy convergence. Three issues have resulted from these stylized facts: (1) the need for monetary policy convergence;
(2) the imperative of bankers to understand modeling and forecasting methods in monetary policy transmission and; (3) the requirement of common structural and institutional characteristics among candidate countries.
In order to address the issues, the present analysis has been based on two hypotheses:
(1) real economic sector policies are designed to achieve macroeconomic performance through growth in GDP and GDP per capita at macro and micro levels respectively; (2) monetary policies are designed to keep inflation in check and improve financial intermediary dynamics of depth(money supply and liquid liabilities), efficiency(at banking and financial levels), activity(from banking and financial perspectives) and size. We have also calculated the speeds of convergence and period required to achieve full(100%) convergence; where applicable.
Absolute convergence
Absolute convergence is the result from factors such as monetary zones and the adoption of a single currency, among others (Nayaran et al., 2011) . Absolute convergence in real and monetary policy implies countries share the same fundamental characteristics with regard to the financial intermediary market such that the only difference across countries is in initial levels of financial intermediary market development.
Since synchronized. This synchronization has also increased the speed of shock adjustment;
implying the rate at which one bank in the potential monetary zones adjusts when there is a shock in the other has increased. All these factors should naturally result in absolute convergence. However, our findings do not reveal support for absolute convergence. It follows that despite dissimilar initial levels in financial development, member states within the WAM and EAM zones do not share the same fundamental characteristics. In other words structural reform programs from the IMF and World Bank have not been evenly implemented by candidate countries.
Conditional convergence
According to the economic growth literature (Barro, 1991) ,1997; Bruno et al.,2011; Narayan et al.,2011) . As we have found no evidence for this form of convergence, it follows that structural characteristics like macroeconomic policies are different across countries. Also, based on stylized facts presented in the motivation of the paper, it could be established that this insignificance is also the result of cross-country differences in institutional characteristics like government quality(democracy, control of corruption, voice and accountability, rule of law, regulation quality, political stability…etc).
On a final note the findings of this paper are broadly consistent with the convergence literature on the EAMZ (Mkenda,2001; Buigut & Valev,2005) and the WAMZ (Celasun & Justiniano,2005; Debrun et al., 2005; Tsangarides & Qureshi, 2008; Alagidede et al.,2011) .
Policy implications
In spite of common fundamental characteristics for candidate countries of the WAM and EAM zones(as they are implementing common policies in the run-up to the new monetary zones), we have found substantial insignificance in both types of convergence in the analyses. These findings have four broad implications: (1) initial conditions for financial development are different across countries;
(2) fundamental characteristics as common monetary policy initiatives and IMF backed financial reform programs are implemented differently across countries; (3) there is remarkable evidence of cross-country variations in structural characteristics of macroeconomic performance; (4) institutional cross-country differences could also be responsible for the deficiency in convergence within the potential monetary zones.
As a policy implication, heterogeneous structural and institutional characteristics across countries are giving rise to different levels and patterns of financial intermediary development. Thus member states should work towards harmonizing cross-country differences in structural and institutional characteristics that hamper the effectiveness of convergence in monetary and real policies.
Conclusion
A spectre is hunting embryonic African monetary zones: the EMU crisis. The introduction of common currencies in West and East Africa is facing stiff challenges in the timing of monetary convergence, the imperative of bankers to apply common modeling and forecasting methods of monetary policy transmission, as well as the requirements of common structural and institutional characteristics among candidate states. Inspired by the premise of the EMU crisis, this paper has assessed real and monetary policy convergence within the potential WAM and EAM zones. In the analysis, monetary policy targets inflation and financial dynamics of depth, efficiency, activity and size while real sector policy targets economic performance in terms of GDP growth at macro and micro levels. Findings suggest overwhelming lack of convergence; an indication that candidate countries still have to work towards harmonizing cross-country differences in fundamental, structural and institutional characteristics that hamper the convergence process. 
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